Anti-hypoxic effect of glutathione depletors.
The effect of various reduced glutathione (GSH) depletors on the survival time under normobaric and hypobaric hypoxia was examined in mice. The survival time was markedly prolonged in mice treated with glutathione S-transferase substrate, 2-cyclohexene-1-one (50-100 mg/kg, ip) and phorone (100-250 mg/kg, ip). The anti-hypoxic effect lasted for at least 3 hr and the maximum effect was found 0.5 hr after injection. Further, both compounds significantly elevated blood glucose levels 0.5-1 hr after treatment. The extent of the elevated blood glucose was nearly comparable to that of the mice treated with glucose (1-2 g/kg, ip), which was found to possess an anti-hypoxic effect. However, a GSH synthesis inhibitor, buthionine sulfoximine, could cause neither a prolongation of survival time of hypoxic mice nor an elevation of blood glucose. Moreover, unlike the depletion of hepatic GSH, brain GSH was markedly decreased by 2-cyclohexene-1-one and phorone, but not by buthionine sulfoximine. These findings suggest that the elevated blood glucose may involve in one of the mechanisms of the anti-hypoxic effect of 2-cyclohexene-1-one and phorone. A relationship between the anti-hypoxic effect and the depletion of brain GSH was also discussed.